It was demonstrated in a previous paper (Elrod and Braun, 1947 ) that the genus Xanthomonas could be divided into five immunologically distinct groups plus several apparently unrelated species. Of the six organisms which did not fall into any group, three were doubtful Xanthonwnas cultures. The group with the greatest membership was called the Xanthomonas translucens group. It is the purpose of.this paper to report on the serological relationship of each member of the latter group, to demonstrate the immunological homogeneity of certain members, and to elucidate specific entities within this large group.
ORGANISMS COMPRISING THE XANTHOMONAS TRANSLUCENS GROUP
The species and subspecies that make up this group have a wide and varied host range. In table 1 is presented information concerning natural hosts, the isolates available for study, and the original authority for the species in question. The host range of the members comprising the group is wide, covering many botanically distinct families. The Xanthomonas translucens cultures proper have a reported host range within the cultivated grasses. An attempt has been made to present information upon which some workers have split the species into forma specialis and even races of a forma specialis. Other members do not, according to the literature, infect the grasses. Xanthomonas juglandis is considered specific on walnut, X. carotae on carrot, X. begoniae on begonia, X.cucurbitae on squash and field pumpkin, and X. maculafoliumgardeniae on the gardenia.
EXPERIMENTAL RESULTS
In table 2 are presented data on the cross-agglutination tests conducted with 11 members of the serological group under discussion (Elrod and Braun, 1947) . Arbitrarily selected on previous knowledge concerning host, these strains represent (except for some forma specialis and races of Xanthomonas translucens) the majority of the recognized species and subspecies of the group. In addition to the members of the species X. translucens there are many species isolated from plants far removed from the grasses. Nevertheless, isolates XM16 (X. maculafoliumgardeniae), XB3 (X. begoniae), XC6 (X. cucurbitae), XJ1 (X. juglandis), and XCii (X. carotae) all show varying degrees of immunological reactivity within themselves and the X. translucens organisms. All reactions were marked, albeit some stronger than others. left XCll serum with antibodies capable of reacting against all but XJ1. However, by using both XJ1 and any of the XC6 or XT8 subgroup organisms, a serum was obtained specific for X. carotae (table 3 ). An antiserum reacting specifically against Xanthomonas juglandis was obtained by absorbing XJ1 serum with XC11. Absorption by XC6 or XT8 or equivalent left considerable antibody that reacted with XCll as well as XJ1 (table 3) .
It was observed in the cross-agglutination studies of the entire genus that certain Xanthomonas transluces group organisms had the ability to agglutinate to a slight degree in X. pruni antiserum. It was revealed by these absorption only the specifically absorbed XJ1 antiserum. The three X. carotae cultures agglutinated only in the specific XCll immune serum. Four isolates of X. begoniae, one of X. cucurbitae, one X. translucens f. sp. hordei, and three X. translucens f. sp. hordei-avenae were acted upon only by the specific XC6 serum. All other cultures reacted only in the XT8 specifically absorbed serum. These were one strain of X. maculafoliumgardeniae, one X. translucenrs f. sp. hordei, three cultures of X. translucens f. sp. undulosa, and all nine isolates of X. transucens f. sp. cerealis, including the races of Wallin.
DISCUSSION
Without the aid of the corresponding pathogenicity tests it is difficult to draw definite conclusions. Nevertheless, the implications gained are that in the group of xanthomonads under study many are serologically alike. It would be the tendency of the bacteriologist-serologist to classify serologically identical organisms in the same species.
Inasmuch as the host ranges of the strains found to be identical have never been completely determined, it cannot be said with certainty that they are host-specific. The original description of the alleged species and subspecies in the genus Xanthonwnas has in almost every instance failed to consider the possibility that the same Xanthonmnas species can infect a wide variety of taxonomically distinct hosts.
This practice of forming a species solely on the basis of host of original isolation is bacteriologically unsound. Such a method would fail to take into account avirulent or attenuated strains. Species rank cannot be based purely on the foundation that no Xanthonwnas cultures have previously been described from a similar pathological syndrome on a given host. The value of these data in solving the problem of bacterial identity is open to question.
The results indicate that Xanthononas juglandis is serologically a valid species. Miller et al. (1940) found, too, that they were able to distinguish this organism from X. corylina and X. phaseoli on the basis of straight agglutination tests. Also, X. carotae is serologically distinguishable from other members of the group. In this regard it should be emphasized that only those organisms described as X. juglandis and X. carotae based on source of isolation react in these specific serums.
The remaining organisms in the group are capable of being divided into two serological groups. The Xanthonwnas cucurbitae group contains the single isolate of X. cucurbitae, four isolates of X. begoniae, one strain of X. translucens f. sp. hordei, and three of X. translucens f. sp. hordei-avenae. Not only do these organisms fall into this specific group, but all are serologically identical as determined by absorption. Experiments are being conducted at present to determine whether all members have the same experimental host range. If such is the case, the many members may logically be reduced to a single species without the need of subspecies designations.
The remaining organisms make up the "cerealis" group. All recognized strains of this entity are serologically identical. In this group are found one strain of Xanthomonas maculafoliumgardeniae, one of X. translucens f. sp. hordei, three isolates of X. translucenrs f. sp. undulosa, and nine strains of X. translucers f. sp. cerealis.
It is obvious that the agglutination test suggested by Hagborg (1946) as a method for the rapid identification of Xanthomonas translucens cultures must be 5R. P. ELROD AND ARMaN C. BRAUN reconsidered. As is true of any serological method of analysis, 'the over-all problem must be understood before specific claims can be made.
It is possible, therefore, to limit serologically the Xanthomonas translucens group to four distinct immunological entities. Two of these, X. carotae and X. juglandis, are not only distinct serologically but apparently are host-specific. In light of this, it is conceivable that the two other subgroups may also be restricted in their host range. This is not to say that the antigenically distinct entities will not be added to, or that the problem is as simple as has been suggested. One long-recognized variety, X. translucens v. secale, and a newly formed one, X. translucens v. phlei-pratense, were not available for this study.
SUMARY
By means of absorbed antiserums it is possible to place the available members of the Xanthomonas translucens group in four serological subgroups.
Xanthomonas juglandis and X. carotae have been shown to be immunologically distinct. A subgroup is indicated for each of these organisms.
All of the other cultures under study fell into two additional subgroups. One, the "cucurbitae" group, was comprised of Xanthomonas cucurbitae, X. begoniae, and some X. translucens cultures. Xanthomonas maculafoliumgardeniae and the majority of the X. transtucens strains composed the "cerealis" group. The latter organisms all agglutinate in unabsorbed X. pruni antiserum.
Reciprocal absorption tests between organisms within each of the subgroups have shown, in each instance, that the isolates formulating a subgroup are alike.
